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HOTES OF THE ETTECTS.OF TRAILING-EDGE SHAPES
'OF LOW-DEAG AIRTOILS.ON.PROFILE DEAG
AND THE TRIM AND BALANCE OF OONTROL SURFAORS

By W, J, Underwood

Questions have arisen concerning the value of adher-
ing to the specified cusp tralling-edge shates on low-~
drag airfolls as opposed to treiling edges with straight-
line elements and the effect of other unsymmetrical trail-
ine-edge shapes on the airfoll profile drag and the trim
and balance of contrcl surfsces. '

Oomperative Adrag tests of a 0.20c stralght faired
aileron snd a 0,20c cusp-type plleron, whilch adhered to
the specified wing contour, as shown in figure 1, were
made on a low-drag airfoil model (approximately NACA
66,2-116) in the NACA low-turbulence tunnel, The modsl
with the cusp-type aileron haed the lower drag cocefficlent.
The increment, Acdo, Wwae egqual to 0.0009.

Drag, 11ft, and alleron hinge mcments were mearured
on a 100~inch-chord model (approximately NACA 65,2-417)
with various modiflcations to tha tralling edge of
the 0,.20c Frisc type aileron as shown in Tigares 2
and 3. The profile drmsgs with the aileron neutral for
the various modifications, with the drag of the original
shape used as A reference, ars ues followse:

Acdo
Modification no. 1 0.0001
Modification no. 2 0.0003
Modificestion no, 3 0.0009
Modification no. 4 0.00056

The effects of the same modifications on the aileron
effeoctiveness and hinge moments are given in figure 4.
The coefflcients in all cases are bhased on the actual

chord of the model as tested with the various modificatione.




From the 1ift curves in figure 4 1t cen be seen that
modifications no., 1 and no. 3 show little change in the
slope of their 1lift curves from that of tbe origlinal
shspe, Modlfications no. 2 and no. 4, however, due to
the shortening of the alleron chord, show a decrease in
the slope of their 1lift curves,

From the hinge-moment curvee in figure 4 it can be
seen that the hinge momente for up deflections ln modi-
ficatione no. 1, no. 2, aed no. 4 are lower than the
hinge moments of the original shape, This decreass in
the slope of the nhinge-moment curve 18 attributed to the
partial rellieving or unstalling of the flow near the
tralling edge of the aileron., Modification no, 3 falled
to show this decrease in the slope of the hinge-momeat
curve because stalling at tne trailing edge was present
throughout the anguler range of the alleron due to tihe
high camber at the trailing edge.

The purpose of these data i1s to show qualltatively
the effects of comparatively emall modifications to the
trailing edze of an 2ileron. The deta are not suffi-
ciently complete for design purpoases.

Langley Memorial Azronautical Laboratory,
National Advisory Committee fcr Aeronautice,
Langley Fileld, Ve,
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Figs. 1,8,3

STOWGHT FRaPBD AILERON

CUSP [CONTOUR) AVLBRON

Flouee 1.— Auncrons SHOWING CUSP AND STRAIGHT FAIRED
T YRES,

HINGE POINT

\YFOE’ MODIFICATIONS

SEL FIGURE 3

FIGURE 2.~NACA 65,2-417 [ARFPIEOX) TEST MODEL. FOR TRAILING~EDGE
MODIFICATIONS.

PILERON URPERR SURKMEE
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HGUBE 3 L— MOD/F/CHT/ONS OoF TRAILING E£DGE orF A o.2ocC
FRISE — TYPE AILERON ON £ [00-INCH CHOBD
LOW - DRASG /NIODEL.
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Figure-4.- Aileron effectiveness and hinge momente for modificatione of the trailing edge of a 0.30c Frise-type
aileron on a 100-inch chord low-drag model. (See figure 3 for modificutionu.? dv,1.3° s alleron slot
open ; coefficients based on actual area.
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